Since the 1990s, a series of rural development aid programs (LEADER Approach) has been implemented in European rural areas, including Extremadura, in order to solve the demographic, social, and economic problems that rural areas experience. The main objective of these programs is to diversify the economy to reverse these problems. The purpose of this present paper is to study the distribution of the investments committed during the period of 2000-2013 in Extremadura according to the geolocation and to perform the analysis of clusters through Local Moran's I, Getis-Ord G i *, and Kernel Density in order to determine whether the results are related to the demographic and economic behavior of each territory of action and if these act as location factors for investments. We found that most dynamic towns receive more investments, leaving out the more physically, economically, and demographically disadvantaged ones.
Introduction
Despite having a great historical and natural legacy with various development policies that are applied in its territory, Extremadura continues to be considered one of the least developed regions of the European Union, since its GDP (Gross Domestic Product) is still below 75% of the European average (unique in Spain). Furthermore, this region still has serious structural demographic and economic problems as a consequence of the intense emigration experienced in previous decades and its natural limitations, unequal distribution of land and resources, extensive area, and low productivity. All of these factors have created an excessive dependence on the agricultural sector, which is still very present in regional employment (10%) and Gross Value Added (8%) [1] .
The rural territory is of great importance in the configuration of the Extremadura region, as it is one of the key elements in its social and economic structure. Furthermore, the rural area provides the physical support for a vast and varied natural and cultural heritage, which has served as a base of many economic activities that generate important levels of employment and income through the LEADER (Liaisons entre activités de Development de L'Economie Rural) Approach. Since 1991, the EU objective has been activating the potential of rural areas and stabilizing its population through diversification of economic activities with the introduction of new ones to complement the agricultural sector [2] . The other objects include preserving the rural heritage, maintaining an adequate demographic level or promoting the use of new technologies [3] and ensuring sustainable rural development [4] , paying special attention to the agro-environmental aspect, which has also been widely studied by authors, such us Gabrielli et al. [5] , Jaraite and Kazukauskas [6] , Marconi et al. [7] , and Ziolkowska [8] .
Methods

Study Area
Extremadura is located in the west of Spain and has a border with Portugal. Its surface area is 40,000 km 2 and the population is just over 1 million inhabitants, who are spread across 388 municipalities. In this way, the region has a population density of 27 inhabitants per km 2 as a result of intensive emigration suffered in previous decades. Nevertheless, it is necessary to point out that Extremadura has the two largest provinces of Spain (Cáceres and Badajoz) and long distances between its ends (more than 300 km from north to south and more than 250 km from east to west). For this reason, its settlement is very dispersed and concentrated in major population centers [1] . Furthermore, Extremadura is a space with territorial, demographic, and economic characteristics that have conditioned it to be significantly delayed in relation to other European and Spanish regions. At the same time, there are several differences between the territories within Extremadura itself. Several areas are identified in the region [11] (Figures 1 and 2) .
In northern Extremadura, there are mountain regions with dispersed population in small towns that usually do not exceed 1000 inhabitants. The economic activity is based on smallholder and subsistence crops due to the physical difficulties of the territory in being agriculturally exploited. For this reason, the rich natural and historical heritage is exploited as tourist attractions. They are the regions of Sierra de Gata, Hurdes, Trasierra-Cáparra, Ambroz, and Jerte.
Further to the south, one of the main axes of the development of Extremadura is Valle del Alagón, La Vera and Campo Arañuelo. They are located in irrigated sedimentary basins with a highly established agro-industry. The regions of Monfragüe y su Entorno, Sierra de San Pedro-Los Baldíos, Montánchez-Tamuja, and Miajadas-Trujillo are next to these. These are the regions with the lowest population densities that do not exceed 10 inhabitants per km 2 and have low economic development due to their poor soils and the existence of economically-unserved subsistence farming.
The most advanced areas are located in the center of the region. These are Vegas Altas del Guadiana and Tierra de Barros, where productive investments, equipment and services, and population (60% of the region) are concentrated.
In the east and southeast of the region, there are very unpopulated and traditionally isolated areas. These are La Siberia, La Serena, and Campiña Sur, which are regions where extensive cattle ranching and the exploitations of pastures and cereals are the main economic activities.
Finally, the southwest of the region is characterized by the exploitation of pasturelands and the breeding of Iberian pigs. Olivenza, Jerez-Sierra Suroeste, Zafra-Río Bodión, and Tentudía are located in this area of the region, which are traditional underdeveloped areas but have important industrial activities causing strong socioeconomic and demographic dynamics.
Consequently, studying the distribution of the rural development projects through the LEADER Approach in Extremadura is interesting because there are a great variety of territories depending upon the physical, economic, social, and demographic characteristics of each. On the one hand, there are areas with an adequate level of development, enough equipment and services, as well as an articulated, modern, and competitive agro-industrial sector. On the other hand, there are areas that are further from the main urban centers with very elderly populations and with important infrastructural deficiencies, in which the primary sector provides low incomes. Finally, there are intermediate ones with a good rural/urban interaction, whose population complement their agrarian incomes with others from the tertiary sector. 
Analysis of Spatial Location
As a first methodological step, the georeferencing of more than 8300 projects subsidized through LEADER Approach in the period of 2000-2013 was carried out. Through the georeferencing, the exact location of the projects was determined from its coordinates, which 
As a first methodological step, the georeferencing of more than 8300 projects subsidized through LEADER Approach in the period of 2000-2013 was carried out. Through the georeferencing, the exact location of the projects was determined from its coordinates, which informs us about the situation of the phenomenon with respect to the other areas, and in turn, associate it to places of the real world [28] [29] [30] . The information needed to obtain the exact location of the projects was provided by the Ministry of Agriculture, Rural Development, Environment, and Energy of the Government de Extremadura in Excel (.xls) format. In the 24 documents given, all of the projects appeared with their file number, the benefactor, the municipality, public and private participation, total investment, and by financing fund. All the information was moved to new Excel files (.xls) to work with them as a database, by adding new attributes, such as coordinates. These were obtained from Iberpix (http://contenido.ign.es/iberpix2/visor/) of IGN (National Geographic Institute), thanks to the compilation of the postal address of each project.
Secondly, three vector layers of points were created with the location of LEADER projects: one with information about total investment; a second one with the investment destined to tourism and heritage; and, a last one with the investment to SMEs (Small and Mediums Enterprises) and valorization of the agrarian production. Most of these projects are aimed at diversification towards non-agricultural activities through the creation and development of micro-enterprises. These enterprises will contribute to the expansion and modernization of these areas, encouraging a greater performance of the local economy, the promotion of tourist activities, and the creation of a product that complements the existing tourist infrastructure with the creation of information centers, museums, and so on. We analyzed these three sectors as that they are the ones with the most projects and investments.
Thirdly, the pattern analysis and distribution of the points previously obtained were performed with the ArcGIS software using the Local Moran's I statistic, the Hot Spot analysis (Getis-Ord G i *), and Kernel Density, as part of the set of quantitative methods that aim to identify and describe patterns of geographic distribution. These spatial statistics deal with the effects of spatial dependence and heterogeneity and incorporate location information, such as the geographic coordinates of the site (as it occurs in this paper) or the polygon of the study region [31] . On the one hand, the first two methods are effective tools for pattern analysis, measurement of geographic distributions, spatial relationship modeling, and cluster allocation [32] . On the other hand, with Kernel Density, a smooth curved surface is determined on each point using local neighborhood calculations fixed by cell blocks or pixels and a radial symmetric function [21] .
The Local Moran's I statistic verifies how much each spatial unit contributes to the formation of the general value by capturing the degree of spatial association and the heterogeneity resulting from the contribution of each spatial unit [33] . It facilitates the visual exploration of territorial groups or patterns formed according to the data of a variable that show the analyzed units of observation and the neighboring units [34] . It is calculated with the following mathematical formula:
where x i is an attribute for feature i; X is the mean of the corresponding attribute; w i,j is the spatial weight between feature I and j; and:
where n is the total number of features. The z Ii score for the statistics are computed as:
where
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Firstly, Global Moran's I statistics were calculated for each vector layer of points. The purpose is to check that there are clusteres and to reject null hypothesis (the distribution of the investments is random) by obtaining a z score and a statistically significant global P score.
After this, once the results of Global Moran's I statistic were analyzed, the Local Moran's I values were calculated. We decided to obtain the type of Euclidean distance relationship under the criterion of squared inverse distance, such that it is estimated that the relationship capacity decreases rapidly with discretization. In the three cases that were analyzed, P values were obtained in the clustered areas that represent the statistical significance in a code that indicates: zones with high presence of members of a group surrounded by areas with also high presence (High-High situation) and zones with high presence surrounded by units with low presence (High-Low situation). It is also possible to detect areas with low presence surrounded by units with low presence (Low-Low status) or zones with low presence surrounded by units with a high presence of the variable analyzed (Low-High situation). Finally, zones with no significant spatial association can also be detected [35] . Obviously, one of the priorities in this study is to obtain a number that can quantify the spatial cluster pattern and where clustering has been produced in the distribution of investments.
The Getis-Ord G i * statistic [36, 37] indicates whether functions with high values or low values tend to concentrate in one area of study by identifying statistically significant spatial clusters of high values (hot spots (reddish tones)) and low values (cold spots (blue tones)), with respect to the average of the sample. It evaluates each entity within the context of neighboring entities and compares the local situation with the overall situation (average investments). In this way, the Getis-Ord G i * statistic reveals the spatial distribution pattern and the approximate spatial aggregation range [38] .
The mathematical formulation is:
where x j is the attribute value for feature j; w i,j is the spatial weight between feature i and j; n is equal to the total of features and:
The G * i statistic is a z-score so no further calculations are required. In order to be considered as a statistically significant hotspot, an entity must fulfill two conditions: (1) having a high value and being surrounded by other entities with high values with respect to the average, and (2) knowing that the spatial location of entities with these characteristics reflects where the agglomerates occur and the degree of statistical confidence [18] .
To complete the previous analysis, a density analysis was carried out, which takes known quantities of phenomena and expands them in the territory based on the quantity that is measured in each location and the spatial relationship between them. The Kernel Density method is one of the most accepted techniques in geography. Studies have analyzed this method from a purely mathematical and statistical perspective [20, 39] , but authors such as Moreno [40] and Escolano [41] have presented and systematized it in a geographical and applied way. Thus, the Kernel Density is a statistic that calculates the magnitudes of the areas where agglomerates can be produced from the sampling points or entities. Furthermore, it is a non-parametric method of estimation with which such rigid principles are not applied to the data. Therefore, it is a very convenient method to locate point concentrations based on density estimates [18] .
The Kernel Density statistic is expressed by [40] :
where X is the point at which the density is estimated; X 1 is the value of the variable in the case i = 1 . . . , n; K is the Kernel symbol; and H is the window width or smoothing parameter.
The Kernel Density method can be considered as a sophisticated way to calculate the intensity. The value obtained represents the result of a calculation made on several points around it, so that the points farthest from the pixel center has a lower weight in the calculation. Thus, this method generates a smooth curved surface on each studied point using local neighborhood calculations defined by cell clusters or pixels and a radial symmetric function [42] . In this way, the highest density value is given over the point and tends to decrease progressively as it moves away from it until the bandwidth, where the density value reaches 0 [43] . In this case, the concentration of projects has been calculated without taking into account the total investments. The objective is to complement the previous analyzes, in which the location of projects and the quantity of the investments has been considered.
Results and Discussion
The Moran's Global I clustering results were obtained in the three analyzed variables, with a higher concentration in total investments (z = 38.34, Moran's I = 0. Through these first results, we interpreted that the total investments to the Rural Development in Extremadura are not adequately distributed, homogeneous, or balanced, both at the municipal level and by LAG. All of the LAGs have executed projects, but not with the same intensity. Next, a table is exposed (Table 1) with the main indicators of LEADER in Extremadura, as well as a frequency plot in which the investments carried out are presented according to the number of projects (Figure 3 ). With regard to the results that were obtained with the Getis-Ord Gi* statistics ( Figure 6 ) for the Total Investment variable, hotspots can be observed (units with high investments compared to the average surrounded by other ones with high investments compared to the average) in the population centers with the highest economic development and greater population. Therefore, there are 1375 hotspots (16% of the total projects) in the most urban and dynamic areas with the highest youth population. In contrast, there are concentrations of projects with a total investment below the regional average in the mountain and peneplain areas. Then, 3349 cold spots are located throughout the territory of Extremadura, but are concentrated in the same previous areas (mountain and peneplain) with physical constraints. Thus, there is concentration of investments in the towns in which the Rural Development Centers are located and in the most developed areas of the region, in which there are areas of irrigated land, productive vineyard, and olive cultivations, and in other areas next to the main communication routes of the region (A-66 and A-5) [1] . Hence, there is a double trend: there are towns, which are the most developed, in which the greatest number of projects is carried out, in contrast to the more ruralized and less developed economic and demographic ones, in which the projects and the amounts inverted are still limited.
As for the investments in Tourism and Heritage, there are 87 High-High concentrations in mountain areas of the north of the region, where investments have been made in projects promoting tourism, and in areas of southeast Extremadura, where the projects have been dedicated to the rehabilitation of the Cultural Heritage and the improvement of their villages. In SMEs and Valorisation of Agricultural Production, High-High values appear in Tierra de Barros and in irrigated areas of Guadiana river and Campo Arañuelo; High-Low values result in areas of Valle del Jerte, La Vera, and Valle del Ambroz, where it has invested in the revaluation and commercialization of products, such as cherry, paprika, or tobacco. However, these projects are located only in the central nuclei of the regions, so they appear with High values surrounded by Low ones. As for low values (Low-Low or Low-High), there are concentrations in smaller villages and in mountain and peneplain areas.
With regard to the results that were obtained with the Getis-Ord G i * statistics (Figure 6 ) for the Total Investment variable, hotspots can be observed (units with high investments compared to the average surrounded by other ones with high investments compared to the average) in the population centers with the highest economic development and greater population. Therefore, there are 1375 hotspots (16% of the total projects) in the most urban and dynamic areas with the highest youth population. In contrast, there are concentrations of projects with a total investment below the regional average in the mountain and peneplain areas. Then, 3349 cold spots are located throughout the territory of Extremadura, but are concentrated in the same previous areas (mountain and peneplain) with physical constraints. 50% of the projects do not exceed 35,000 Euros, and there are only 40 projects with more than 500,000 Euros (the maximum is 1,630,250 Euros). This shows even greater contrasts than in the Tourism variable and in Total Investments.
In this way, this index accentuates and strengthens the results that are obtained with the first calculated statistic of Moran's I.
As a corollary, the Kernel densities mapping (Figure 7 ) for the variables analyzed shows practically the same results. We observed that the highest concentration of projects is located in the towns that acts as county seat and where the rural development center of each LAG is placed. Nevertheless, not all of these most developed towns have the same volume of investments. The amounts are greater in the LAGs that have allocated their aid to SMEs projects and revaluation of agricultural production. On the contrary, projects that are related to tourism or heritage rehabilitation, although they are numerous, have a lower economic value. Therefore, High-High values in Local Moran's I or hotspots in Getis-Ord Gi* do not appear in these areas. 
Regarding investments in Tourism and Heritage, clusters with high values in investments in
Heritage are located in the southeast of the region, in Campo Arañuelo and in Hurdes, where the projects are dedicated to expanding rural housings and other complementary tourist offers. On the other hand, in Olivenza, Lácara, Jérez-Sierra Suroeste, Zafra-Río Bodión, and Tierra de Barros, most of the projects are related to the rehabilitation and improvement of the villages. Besides, groups with low values are located in irrigated areas of Vegas Altas del Guadiana and in the peneplain of nothern province of Cáceres (Montánchez-Tamuja, and Miajadas-Trujillo) and in the southern province of Badajoz (La Serena and Campiña Sur). The investments in these county towns are related to SMEs and agriculture in the case of Vegas Altas del Guadiana, La Serena, and Campiña Sur.
The county towns with high values in relation to the average in SMEs and Valorization of Agricultural Production, appear in the most dynamic areas with respect to the sectors analyzed again (260 Hot Spots). However, greater concentration with low values is located in territories where the investments below the average (440 points with Low-Low). The average is 83,363 Euros and its deviation is 125,473.
50% of the projects do not exceed 35,000 Euros, and there are only 40 projects with more than 500,000 Euros (the maximum is 1,630,250 Euros). This shows even greater contrasts than in the Tourism variable and in Total Investments.
As a corollary, the Kernel densities mapping (Figure 7 ) for the variables analyzed shows practically the same results. We observed that the highest concentration of projects is located in the towns that acts as county seat and where the rural development center of each LAG is placed. Nevertheless, not all of these most developed towns have the same volume of investments. The amounts are greater in the LAGs that have allocated their aid to SMEs projects and revaluation of agricultural production. On the contrary, projects that are related to tourism or heritage rehabilitation, although they are numerous, have a lower economic value. Therefore, High-High values in Local Moran's I or hotspots in Getis-Ord G i * do not appear in these areas. Economic and demographic indicators are featured below in Figure 8 to see whether the concentration of investments are achieving the expected results. In the demographic aspect, LAGs of the North of the region present an Old-Age Index, with average rates that are superior to 30%, in contrast with the most dynamic areas of the region, which have an average rates of 20%, as the cases of Vegas Altas del Guadiana, Tierra de Barros, and Campo Arañuelo (Figure 8 ). At the same time, these groups present the most alarming values in population loss, with negative growth rates in the period of 2011-2015 (only the towns with more urban characteristics and located mainly in Campo Arañuelo, Olivenza, Lácara, Tierra de Barros, and Vegas Altas del Guadiana increase their population).
Therefore, it can be assumed that the investments destined to Tourism and Heritage have little economic impact and generate few synergies, reason why they are not achieving the expected socioeconomic and demographic results in the Northern and peneplain areas of the Extremadura region. This is because the tourist activity has been taken as the only economic activity by the employer and not as a complement to the agrarian, artisan, or industrial incomes as the European Union recommend. The activities carried out still do not attract enough tourists, as well as do not build adequate facilities and the necessary employment to create synergies that allow for the takeoff of the most rural areas. On the contrary, some investments in SMEs and to the improvement of the agrarian sector are able to generate larger projects that create a greater number of jobs and economic benefits.
It can be seen that through the three spatial analysis methods used, the same results have been obtained, although they complement each other. Thus, the initial hypothesis can be confirmed and accepted, which states that there is an excessive location of investments in the most dynamic territories of the region. Economic and demographic indicators are featured below in Figure 8 to see whether the concentration of investments are achieving the expected results. In the demographic aspect, LAGs of the North of the region present an Old-Age Index, with average rates that are superior to 30%, in contrast with the most dynamic areas of the region, which have an average rates of 20%, as the cases of Vegas Altas del Guadiana, Tierra de Barros, and Campo Arañuelo (Figure 8 ). At the same time, these groups present the most alarming values in population loss, with negative growth rates in the period of 2011-2015 (only the towns with more urban characteristics and located mainly in Campo Arañuelo, Olivenza, Lácara, Tierra de Barros, and Vegas Altas del Guadiana increase their population).
It can be seen that through the three spatial analysis methods used, the same results have been obtained, although they complement each other. Thus, the initial hypothesis can be confirmed and accepted, which states that there is an excessive location of investments in the most dynamic territories of the region. 
Conclusions
In this paper, all of the projects that have been financed with the LEADER Approach in the two last programming periods In this way, when considering the results previously exposed, certain trends in the territorial distribution of investments can be identified. There is a clear concentration of total investments in the main regional towns of the region, which are those with greater demographic and socio-economic dynamics. These areas act as the functional centers of the different counties and are where the rural development centers are located (in these centers, the technicians who manage the rural development aid work). In contrast, areas with a more dispersed distribution of investments have been identified in mountainous areas, peneplain, and in the southeast of Extremadura. These areas have the smallest populations, form borders with other countries, and are far from the main communication routes. Therefore, they are also far from the main population centers with the highest economic activity, population, and consumption.
In terms of tourism and heritage, there is a greater tendency to invest in the north of the region, especially when considering areas where it has not been possible to develop a competitive agriculture that facilitates economic autonomy due to various physical difficulties. Thus, several LAGs in these areas rely on exploiting existing natural and historical resources, as well as the support and promotion of tourism products: denominations of origin, regional and national tourist interest parties, folklore, crafts, gastronomy, and so on. In this sense, in these areas, the commitment to activities in the service sector is minor when compared to cases in the center and south of the region, where there are two trends: on the one hand, there are county towns with tertiary activities still close to the agrarian one, and on the other hand, there are historical counties with an important economic activity due to its proximity to the main cities of the region in some cases (Badajoz and Mérida). In these last areas, LAGs rely on investing in the service and agrarian sectors, which, with a smaller number of projects than those dedicated to Tourism and Heritage, are generating more 
In terms of tourism and heritage, there is a greater tendency to invest in the north of the region, especially when considering areas where it has not been possible to develop a competitive agriculture that facilitates economic autonomy due to various physical difficulties. Thus, several LAGs in these areas rely on exploiting existing natural and historical resources, as well as the support and promotion of tourism products: denominations of origin, regional and national tourist interest parties, folklore, crafts, gastronomy, and so on. In this sense, in these areas, the commitment to activities in the service sector is minor when compared to cases in the center and south of the region, where there are two trends: on the one hand, there are county towns with tertiary activities still close to the agrarian one, and on the other hand, there are historical counties with an important economic activity due to its proximity to the main cities of the region in some cases (Badajoz and Mérida). In these last areas, LAGs rely on investing in the service and agrarian sectors, which, with a smaller number of projects than those dedicated to Tourism and Heritage, are generating more development by investing larger amounts in more ambitious projects. In the most aging and unpopulated areas, the initiatives are numerous but have very small economic value and generate short activity.
In such a way, it can be determined that LEADER will not give the expected results in areas with a small business base, and particularly, agro-industrial areas. This is due to the lack of initiatives or new projects, despite the great effort made by the LAGs. The dependence of entrepreneurs on the "new" way of understanding developments in major investments being concentrated in the towns that are already the most dynamic, leaving out those who really need initiatives, such as LEADER and where the Old-age and Population Grow rates and Economic Activity Index are the worst. The "most powerful" and economically solvent actors continue to be the ones with the greatest capacity to develop new projects in towns where developing new businesses is profitable since there is enough young population to face the economic activity and jobs that are created.
Despite the above, everything that has been done by the LAGs of Extremadura cannot be ignored, as they have faced many difficulties, such as the effects of the current economic crisis, which has held back investments by the entrepreneurs, and the delays in the execution of the last program (rural development aids began to be offered three years after the start of the program due to administrative difficulties with the EU). Despite this, methodologies such as LEADER remain primordial, taking into account their great contribution in the settlement of the rural population in various areas, in the consolidation of their culture and idiosyncrasy, in the improvement of social services, in the promotion of measures of equality and social inclusion, and so on. This is conducted all in order to achieve the goal pursued since the early 1990s, which is a rural environment where the quality of life of its inhabitants prevails and where it is possible to reverse the processes of depopulation and aging.
